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Abstract of JP2000248052 

PROBLEM TO BE SOLVED: To obtain the subject composition excellent in preservation stability, and 
showing less process soiling in its use and a good working efficiency by containing a compound 
containing glycidyl group and a compound containing an acid anhydride. SOLUTION: This resin 
composition is obtained by containing (A) a compound having preferably 5,000-1,000,000 weight- 
average molecular weight (based on a polystyrene, using a gel permeation chromatography method) 
and 150-2,000 g/eq epoxy equivalent (JIS K-7236), (e.g.; a high molecular weight epoxy resin) with (B) a 
compound having preferably 500-500,000 weight-average molecular weight (based on a polystyrene) 
and containing an acid anhydride in a ratio of (the epoxy equivalent of the component A)/(the acid 
anhydride equivalent of the component B)=0.2-5. As the component B, a (co)poiymer having a 
compound such as maleic anhydride, itaconic acid anhydride, himic acid anhydride, succinic acid 
anhydride, etc., as a constituting unit is cited. 
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(54) RESIN COMPOSITION FOR TRANSPARENT THIN MEMBRANE AND ITS CURED 
MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition excellent in preservation 
stability, and showing less process soiling in its use and a good working efficiency by 
containing a compound containing glycidyl group and a compound containing an acid 
anhydride. 

SOLUTION: This resin composition is obtained by containing (A) a compound having 
preferably 5,000-1 ,000,000 weight-average molecular weight (based on a polystyrene, using a 
gel permeation chromatography method) and 150-2,000 g/eq epoxy equivalent (JIS K-7236), 
(e.g.; a high molecular weight epoxy resin) with (B) a compound having preferably 500- 
500,000 weight-average molecular weight (based on a polystyrene) and containing an acid 
anhydride in a ratio of (the epoxy equivalent of the component A)/(the acid anhydride 
equivalent of the component B)=0.2-5. As the component B, a (co)polymer having a 
compound such as maleic anhydride, itaconic acid anhydride, himic acid anhydride, succinic 
acid anhydride, etc., as a constituting unit is cited. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 1 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The resin constituent for transparence thin films containing the macromolecule (A) 
which has a glycidyl group, and the macromolecule (B) which has an acid anhydride. 
[Claim 2] The resin constituent for transparence thin films according to claim 1 whose weight 
per epoxy equivalent (WPE) the weight average molecular weight of the macromolecule (A) 
which has a glycidyl group is 5,000-1,000,000, and is 150-2,000. 

[Claim 3] The resin constituent for transparence thin films according to claim 1 or 2 whose 
weight average molecular weight of the macromolecule (B) which has an acid anhydride is 
500-500,000. 

[Claim 4] The hardened material of the resin constituent for transparence thin films given in 
claim 1 thru/or any 1 term of 3. 

[Claim 5] The solid state image sensor which has the layer of a hardened material according 
to claim 4. 

[Claim 6] The color filter which has the layer of a hardened material according to claim 4. 
[Claim 7] The color liquid crystal display which has a color filter according to claim 6. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rosin constituent for transparence thin 
films useful as an ingredient which forms the interlayer of the color filter section prepared tho 
flattening, layer of a color filter required for especially colonization of a liquid crystal display 
etc.. and the solid state image sensor which makes a color CCD (charge-coupled device) 
representation, and on it and a protective layer about the resin constituent for transparence 
thin films, and its hardened material. » 
[0002] 

[Description of the Prior Art] The flattening layer and the color filter are prepared in the solid 
State image sensor which makes representation the charge-coupled device in which an 
application spreads as input devices, such as an imago processing system of the color liquid 
crystal display used for color displays, such as a personal computer, a car-navigation system, 
and a liquid crystal television, and a color video camera, a digital camera, a color copier, and 
medical equipment, in order to ease the irregularity by the solid state image sensor surface 
light sensing portion, the circuit wiring section, etc. The transparence thin film is formed in the 
resist-printing interlayer for the color mixture prevention in the protective layer on the color 
pixel by which patterning was carried out to the predetermined configuration prepared in this 
flattening layer and color filter, and a staining, technique color filter, and the protective layer 
to protect the front face of each color pixel. 

[0003] Conventionally, the photopolymer. tho epoxy resin, etc. are used as resin for such a 
flattening layer, an interlayer. and protective layers. Although carry out UV irradiation of the 
low-molecular monomer, it is made to construct a bridge and is made to insolubilize in a 
negative-mold photopolymer On the other hand from neither the ingredient which becomes 
tho base being low-molecular, nor crosslink ing density being obtained enough, the obtained 
thin film in a positive type photopolymer The thermal resistance of the thin film obtained by 
them since it was a straight chain mold macromolecule without bridge formation. Since it was 
inferior to the thin film obtained from usual thermosetting resin, in case chemical resistance, a 
water resisting property, a mechanical strength, etc. form transparent electrodes, such as 
no. by elevated-temperature vacuum evaporationo. they cause membranous color queemess 
and wrinkle approach, and might reduce the quality of a color filtor remarkably. 
[0004] Moreover, since it excelled in thermal resistance and the amine of low molecular 
weight an acid anhydride, and imidazole derivatives were used for the curing agent as epoxy 
system resin used widely, these constituents needed to mix 2 liquid of base resin and a curing 
agent just before that pot Bfe is short and handling has constraint or spreading. Moreover, the 
curing agent of low molecular weight volatilized at the time of heat curing, the problem of 
process contamination of polluting Rhine and a device arose, and the great bad influence is 
done in respect of productivity, cost, and an environment. Furthermore, by shortening of the 
postbake time amount accompanying tho need for the improvement in a throughput when the 
flattening film of CCD. tho interlayer of a color filter, and a protective coat are formed with 
this constituent since hardening is inadequate, the fault in which an unreacted curing agent is 
eluted at degree process is also held. 

[0005] On the other hand, the conventional typical staining technique color filter for CCD is 



created after forming the polymer layer aiming at flattening on an image sensor by repeating 
the process of preparing the dyeing layer pattemtzed on it, making a resist-printing interlayer 
transparent subsequently forming, and forming the following dyeing layer similarly on it. As 
resin which forms this middle class, the reactant of metagfycidyl acrylete (meta). acrylic-acid 
(meta) 2-hydroxyethyl and cirtnamic acid chloride, or its derivative In the giant moleculo 
(JP.61-I80235A) which carried out radical cctpolymerization, and the interlayer who formed 
from those although pofymethytmetha cry late etc. was known In a former macromolecule. since 
the color mixture between dyeing layers arises or an adhesive property with a dyeing layer is 
inferior in a latter macromolecule. the high interlayer of both practicality cannot be obtained. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is exceDent in preservation stability, 
there is very little process contamination at the time of use, it offers the good resin 
constituent for transparence thin films of workability, and aims at offering the hardened 
material of the resin constituent for transparence thin films which was further excellent in 
thermal resistance, chemical resistance, a water resisting property, resist-printing nature, and 



[0007] 

[Means for Solving tho Problem] The resin constituent for transparence thin films with which 
this invention contains the macromolecule (A) which has (1) gfycidyl group, and the 
macromolecule (B) which has an acid anhydride. The resin constituent for transparence thin 
films given in (I) (2) and (A) are [ weight average molecular weight 5.000- 1 .000.000 and given 
weight per epoxy equivalent (WPE) ] 150-2.000, (1) (3) and whose (B) aro weight average 
molecular weight 500-500.000. or tho resin constituent for transparence thin films given in (2). 
(4), (1). or the hardened material of the resin constituent for transparence thin films given in 
any t term of (3), It is related with the solid state image sensor which has the layer of the 
hardened material of a publication in (5) and (4). the color filter which has the layer of the 
hardened material of a publication in (6) and (4). and the color liquid crystal display which has 
the color filter of a publication in (7) and (B). 
[0008] 

[Embodiment of the Invention] The resin constituent for transparence thin films of this 
invention contains the macromolecule (A) which has a gfycidyl group, and the macromolecule 
(B) which has an acid anhydride. As a (A) component used for this invention, the polymer (**) 
of the monomer which has en ethylene nature partial saturation radical and a gfycidyl group, 
and the epoxy resin of the amount of macromolecules are desirable. (A) the weight average 
molecular weight (MW) of a component — polystyrene conversion — 5,000-1.000,000 — it is 
30,000-500.000 preferably. The viscosity of a constituent can also be adjusted by combining 
two or more sorts of (A) components from which MW differs, weight average molecular weight 
— gel permeation chromatography (GPC) — it is measured by law. When MW a less than 
5.000. it is difficult for the hardening film to be inferior to chemical resistance and a water 
resisting property, and to use it with the practical use level. Although the mechanical strength 
of the hardening film, chemical resistance, and a water resisting property increase when MW 
exceeds 1.000.000. since a resin constituent serves as hyperviscosity remarkably, difficulty is 
caused to thin fibrHzation. Moreover. 150 - 2.000 g/eq is desirable still more desirable, and 
the weight per epoxy equivalent (WPE) of the (A) component is 1 50 - 750 g/eq. Weight per 
epoxy equivalent is J1S. It is measured by the approach of K-7236. 

[0009] (A) As a monomer which has the ethylene nature partial saturation radical which is the 
constituent of the polymer (**) of a component and a gfycidyl group For example, (meta), 
meta gfycidyl acrylate. alpha-ethyl metagfycidyl ecrytate. Alpha-n-propyl meta gfycidyl acryloto. 
alpha-n-butyf metagfycidyl acrytato. The acrylic ester which has a gfycidyl group into ester 
parts, such as an acrylic acid -3. 4-epoxy butyl, an acrylic acid (meta) -4. and S-epoxy pontyl, 
(Meta) Methyl gfycidyl psychic medium NATO allyl gfycidyl other end p-vinyl benzoic-scid 
gfycidyl — Ethyl gfycidyl maleate. a vinyl gfycidyl sulfonate. glycidyf-beU-vinyl acrylato, 
Gfycidyl diene carboxylato. such as a gfycidyl sorbate. the reactant monomer obtained by 
carrying out tho Diels-Alder reaction of a dienophilo compound and a diene compound with a 
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gfycidyl group are mentioned. 

[0010] The monomer which has an ethylene nature partial saturation radical, for example as 
the monomer and the monomer which can be copolymerizcd which has an ethylene nature 
partial saturation radical and a gfycidyl group is mentioned. Specifically, acrylic-acid (meta) 
alkyl ester, acrylic-acid (meta) dicyclopentaniJ, rumarie-aeid efkyl ester, styrene, afpha-alkyl 
styrene. acrylonitrile. an isobutylene. a butadiene, an isoprene, vinyl acetate, divinyi butyral. 
etc. are mentioned. 

[001 1] (A) As an epoxy resin of the amount of giant molecules of a component the bisphenol 
A mold epoxy resin, a bisphenol female mold epoxy resin, a bisphenol smooth S form epoxy 
resin, a novolak mold epoxy resin, and a gfycidyl ether system epoxy resin are mentioned, for 
example. 

[001 2] These (A) components may be used independently, or two or more sorts may be mixed 
and they may be used. 

[001 3] As the transparency which is the demand characteristic a of this application, 
thermochromism, and a pant molecule especially desirable as what is excellent in resist- 
printing nature at the time of dyeing, they are a (glycidyl methacrytateHalkyl methacrylate 
ester) copolymer, a (gfycidyl me thacrylateH styrene) copolymer, and (gfycidyl methacrylate) 
among these, -(alkyl methacrylate ester)- (styrene) It is a copolymer. 1-8 carbon numbers of 
an alkyl chain are 1 -3 pieces preferably. As an example of this compound, there are MAPI! 
roof G-2O50M. G-870S. G-1010S. BUREMMA CP-510SA (all are tho Nippon Oil & Fats make 
and a trade name), etc. 

[0014] As a (B) component used for this invention, the polymer which makes a configuration 
unit one sort or the compound chosen two or more sorts from a maleic—acid anhydride, an 
rtaconic-acid anhydride, himic acid anhydride, a succinic-acid anhydride, a citraconic 
anhydride, an acrylic-acid anhydride, a methacrylic— acid anhydride, etc. (**) is mentioned. 
Moreover, as a compound which has the partial saturation double bond in which these and 
copofymerization are possible, ethylene, propylenes, butene. butadienes, high-class olefins, 
styrene. stitbenes, vinyl acetate, the alfyl compound ether. 1 -methyl cyclop ropene. an annular 
diene compound, a JISHIKURO diene compound, etc. are mentioned, and the good copolymer 
of alternation nature is obtained. Moreover, the high molecular compound which acid 
anhydrides, such as a polyene pofymer with the third class hydrogen, a maleic-acid anhydride, 
a pyromellitic acid anhydride, trimellitic anhydride, a benzophenone totracarboxyrlic acid 
anhydride, a methacrylic- acid anhydride and ethylene glycol bis(trimellitate). and glycerin tris 
(trimellitate). were made to react and introduced acid-anhydride structure is mentioned. For 
example, the compound (**Hzing. 70 and 1432, '67) of the following chemical formula (1) and 
the compound (Pure Appl.Chem.. 34 and 305. 73) of tho following chemical formula (2) can be 
mentioned. 
[0015] 
[Formula l] 



CH- 



RjCH3,C 2 H5.C 0 H J ,a 



(1) 



(2) 



component polystyrene 



[0016] (B) the weight average molecular weight (MW) of a 
conversion — 500-500.000 — it is 500-300.000 preferably. 

[0017] These (B) component* may be used independently, or two or more sorts may be mixed 
and they may be used. 

[0018] Although (A) of tho resin constituent for transparence thin films of this invention and 
the loadings of the (8) component may determine a compounding ratio from the physical 
properties of a hardened material, the range of WPE/ acid anhydride equivalent =0.2-5 has 
WPE of (A), and the desirable relation of the acid anhydride equivalent of (B). (A) To a 
component if there are extremely few loadings of the (B) component sufficient degree of 
hardness for a hardened material will not be obtained, or the problem of machine impact 
nature falling will bo produced. On the other hand, since an acid anhydride tends to absorb 
moisture the moisture in atmospheric air when there are extremely many loadings of the (B) 
component the inclination for hardening to be insufficient is caused to tho (/„ component and 
also faults, such as nebula of a hardened material, are produced, it is not suf - le. 
[0019] As occasion demands, the resin constituent for transparence thin fiav. of this 
invention may add poly amides and a melarmne derivative as a hardening acc a tor. As for 
the amount used, it is desirable that it is extent which does not carry out extensive 
volatilization at the time of heat hardening, and it is desirable to (A) and (B) sum total solid 
content. [ 10* or less of ] 

[0020] As for the resin constituent for transparence thin films of this invention, it is desirable 
to prepare as coating liquid dissolved in the solvent. As long as there is nr . 'ssibility of 
causing a resin constituent and a chemical reaction as a solvent to be usea. Jiere is 
espedalfy no limit for example, organic solvents, such as an ester system, an ether system, a 
ketone system, and an aromatic hydrocarbon system, are mentioned. 
[0021] Specifically Acetic-acid alkyl ester, propionic-acid alkyl ester. Saturation aliphatic 
series monocarboxylic acid alkyl ester, such as butanoic acid alkyl ester Lactic-acid alkyl 
ester, alkoxy acetic-acid alkyl ester, and 2-hydroxyprrjpanoic acid alkyl ester 2-alkoxy 
propionic-acid alkyl ester and 3-oxy-propionic-acid alkyl ester 3- alkoxy propioruc-acid alkyl 
ester and 2-oxy— 2-methyl propionic-acid alkyl ester 2-efkoxy-2-methyl propionic-acid alkyl 
ester, pyruvic -acid alkyl ester. Koto acid ester, such as acetoacetic-acid alkyl ester and 2- 
oxo-butanoic acid alkyl ester Ether, such as the dialkyl ether, a tetrahydrofuran. and dioxane, 
The diethylene-gfycoJ monomethyl ether, diethylene glycol mono* thy! ether. The diethylene- 
gfycol monobutyl ether, ethylene glycol monomethyl other. Ethylene gfycol monoethyf ether, 
ethylene gfycol monobutyl ether. Ethylene gfycol mono-isopropyl ether, propylene glycol 
monomethyl ether. Glycol ether, such as the propylene gfycol monoethyl ether, and the glycol 
ether acetate of the acetate Aromatic hydrocarbon, such as ketones, such as a methyl ethyl 
ketone, a cyclohexanone. 2-heptonone. and 3-heptanone, a xylene, and toluene, is mentioned. 
These solvents may be used independently, or two or more sorts may bo mixed and they may 
be used. 

[0022] In case the resin constituent for transparence thin films of this invention is prepared, 
in order to raise the physical properties of a paint film, adjustment additive.' , such as a 
surface lubricating agent substrate adhesion amelioration material, and a surfactant may be 
added. Specifically, a porftuoroelkyf system compound, a silicon system compound, a 
pofyoxyethylene compound, a polyoxy propylene system compound, a long-chain alkyl 
compound, etc. are mentioned. 

[0023] What is necessary is to add a hardening accelerator and an additive by request further, 
and just to carry out the mixod dissolution of (A) and the (B) component into the above- 
mentioned solvent at homogeneity, in order to prepare the resin constituent for transparence 
thin films of this invention. The sum density of the (A) component in a solution and the (B) 
component is about 5 - 20 % of the weight preferably three to 30% of the weight. 



http://www4.ipdl.nctpi.gojp/cgi-bin/trdn.web.cgi.eije 



2005/09/26 



http://www4 ipdlncipi.gojp/cgr-bin/tran.web.cgi.eije 



2005/09/26 



JP 2000-248052.A {DETAILED DESCRIPTION] 



JP.20OO-248052.A [OET AILED DESCRIPTION] 



[0024] The hardened material of this invention is applied to a predetermined base material, 
and is u sua By formed by carrying out heating baking as a transparence thin film of about 0 05- 
5 micrometers of thickness. The coloring resin film with which the silicon wafer with which 
glass, polycarbonates, films, and an image sensor were formed. LCD. or the color filter for 
CCD was pa itemized as a base material which should form a transparence thin film, for 
example, a print sheet the fiber for printing, a metal plate, etc. are mentioned. As the coating 
approach, a resin constituent solution is applied on the target base material by approaches, 
such as a spin coat method, the roll coat method, the bar coat method, print processes, dip 
coating, and a spray method. Then, heating baking is carried out about 3 to 30 minutes at 
180-250 degrees C after pre drying about I to 10 minutes with the hot plate or convection 
oven set as 60- 1 20 degrees C. and the hardening film is obtained. 
(0025] The color filter of this invention has tho hardening film of the above-mentioned 
constituent This color filter is used for a color liquid crystal display and a color CCD. 
Manufacture of the color filter for liquid crystal displays is performed by the well-known 
approach. For example, the red. blue, green coloring pixel, and black matrix creation -back is 
formed on a glass substrate, a transparence protective coat is formed on it with the 
photolithography method, print processes, an electro deposit] on process, etc.. and it is 
obtained by carrying out the laminating of the transparence electric conduction film 
(electrode) of fTO further. By arranging this color filter to the screen, the color liquid crystal 
display of this invention is obtained. 

[0026] The solid state imago sensor of this invention prepares the layer of the hardened 
material of the above-mentioned resin constituent for transparence thin films in the silicon 
wafer with which the imago sensor was formed through direct or other layers. How for the 
process to form beforehand the color filter which has tho layer of the hardened material of 
the above-mentioned resin constituent for transparence thin films on a glass substrate, cut 
this to a chip size, and stick with adhesives after alignment on a CCD chip. On the silicon 
substrate in which the solid state camera which changes by the opto electric transducer, a 
charge coupled device, etc, was formed Tho layer of the hardened material of the above- 
mentioned resin constituent for transparence thin films is formed for smoothing of the 
irregularity on the front face of a silicon wafer, next a direct color filter is formed by the 
staining technique or the pigment-content powder photolithography method, and there is the 
method on chip cut for the chip after color filter completion. The manufacture approach of tho 
latter which is excellent in alignment precision and mass-production nature is in use. Tho 
color filter in the former approach is the same as that of the process of the color filter for 
LCD. The latter process forms a transparence thin film first for smoothing of the irregularity 
on tho front face of a silicon wafer, when creating a color pixel by tho staining technique next, 
it forms the transparence thin film for the purpose of resist printing after each color dyeing 
color, and the color filter of CCD completes it by preparing a protective layer with a 
transparence thin film after the last color pixel dyeing. 

[0027] Since the aforementioned (A) component and the (8) component construct a bridgo 
for each other and the resin constituent for transparence thin films of this invention 
ultrahigh-molecular-weight-izes by heat-treating' as mentioned above, the obtained 
transparence thin film is excellent in thermal resistance, chemical resistance, a water resisting 
property, a dye affinity-proof, and adhesion, and becomes useful especially on the occasion of 
formation of the protective layer of coloring resin film, such as a color filter for LCD. or the 
Battening layer of CCD, an interiayer, and a protective layer. Moreover, since a low molecular 
weight compound is not included, the liquid crystal display which used the color filter with 
which process contamination, such as volatilization and elution, obtained the transparence 
thin film with very little high dependability, and was obtained by this, and the solid state image 
sensor can secure the outstanding display grace. 
[0028] 

[Example] Although an example explains this invention still more concretely, this invention is 
not limited only to these examples. 

[0029] It dissolved so that it might become propylene-gh/col-monomethyl-ether acetate with 



II \ of the weight of solid content by the ratio which shows respectively the copolymerization 
high molecular compound of the (A) group shown in one to example 10 table I . and the high 
molecular compound of tho (B) group in Table 2. and the resin constituent for transparence 
thin films was prepared. 
[0030] 

table I (A) Group MW WPE (B) Group MW al G-2050M 225.000 340 bl GSM- 1 00 1 10.000 a2 
-GMA-MMA- 100.000 240 b2 GSM- 6 001 60.000 a3 -GMA-BMA- 300.000 1000 b3 GSM- 
10001 100.000 a4-GMA-AN- 150.000 500 b4 Formula (1) 50.000 a5 -GMA-ST- 400.000 2500 
b5 Formula (2) 25.000 [0031] However. GMA; gh/cidyl methacrylate. MMA; methyl 
methacrylate. G-2050 M;GMA-MMA copolymer (Nippon Oil & Fats make, trade name). BMA: 
butyl methacrylate. AN; acrylonitrile. ST: styrene, and GSM-1001; styrene-maleic-ecid 
anhydride 1:1 copolymer (tho product made from the Gifu shellac, trade name). GSM-6001; 
styrene-maleic-acid anhydride 1:1 copolymer (tho product made from the Gifu shellac, trade 
name). GSM- 10001; styrene-maleic-acid anhydride 1:1 copolymer (the product made from the 
Gifu shellac, trade name) is expressed, 

[0032] , 

Table 2 Example al a2 a3 a4 a5 bl b2 b3 b4 bS I 10 3 2 10 4 3 10 2 4 10 35 10 2 8 102 7 10 

38 10 2 9 10 310 103 (solid weight ratio) 

[0033] It carried out so that evaluation of the solvent resistance of the hardening film 
obtained with these various resin constituents for transparence thin films, a water resisting 
property, thermal resistanco. and residue contamination might be described below. An 

evaluation result is shown in Table 5. 

[0034] It applied so that it might become the 0.5 micrometers of the last thickness on tho 
example glass substrate of creation of tho hardening film of the resin constituent for 
transparence thin films, and it heated for 5 minutes on the 200-degree C hot plate after 
pro drying for 100 seconds on tho hot plate with a skin temperature of 100 degrees C. and the 
transparence thin film was obtained. Let this be various test pieces. 
[0035] Solvent resistance: Tho thickness before and behind processing and a trial was 
measured for the above-mentioned test piece on various conditions to the follow 
it asked for the remaining rate of membrane, and the film surfaco was observed with the 



** 60 dcgree-ClPA (isopropenol) steamy x20 minute exposure **50 degree-CNMP(N-methyl 
pyrrolidone) x20 minute immersion **50 degree-CGBLfgarnma-toutyroJactone) x20 minute 
immersion [0036] Water resisting property: The abov e men t ioned test piece was put into the 
container for a pressure cooker trial (PCT) containing purs water, processing was performed 
at 1 30 degrees C for 3 hours, and the film surfaco was observed with the optical microscope. 
[0037] Thermal resistance: Tho above-mentioned test piece was hoat-treated for 60 minutes 
with the 250-degree C hot plate, and whenever [ before and behind heating / coloring ] 
(dcltaE*ab value: chromatic ity difference) was measured with the spectrophotometer. 
[0038] the ****** and transparence thin film top of the residue contamhatiorr.abovo — 
pigment-content powder color NEGARE J1SUT0 KAYAMIRROR DCF-G630 (green-pigments 
resist: — the Nippon Kayaku make — ) A trade name is applied to thickness by about 1 
micrometer. On a 80-degres C hot plate After the prebake during 1 00 seconds. It is 
KAYAMIRROR with ultraviolet-rays un- irradiating. Negatives were completely developed in 
DVL-T50D (organic alkali system developer the Nippon Kayaku make, trade name), and 
****** (dehsE*ab value) to an after [ rinsing desiccation ] transparence thin film top was 
measured with the spectrophotometer. Moreover, the microscope estimated residue 
contamination. 

[0039] It dissolved in the solvent so that it might become 1 1 % of tho weight of solid content 
with the compounding ratio shown in Table 4 as a resin constituent for transparence thin films 
which combined the thermosetting resin shown in one to example of comparison 3 table 3. and 
a curing agent. Evaluation of solvent resistance, a water resisting property, thermal 
resistance. ******, and residue contamination was performed like the above. An evaluation 
result is shown in Table 5. 
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[0040] 

table 3 Thermosetting resin MW WPE Curing agent cl -GMA-MMA- 100.000 240 dl Trimollitic 
anhydride c2 -GMA-MMA- 225.000 340 d2 Tetrahydro phthalic anhydride c3 -MAA-(N- 
phenyl m; ^imido)- 10.000 300 d3 IRGANOX 3114 [004 1] However. IRGANOX3I14; tris A3. 5- 
G t-butyr-4-hydroxybenzyl)- Isocyanurato (tho Ciba-Goigy make, trado name) 
[0042] 

table 4 Example of a comparison cl c2 c3 dl d2 d3 1 10 1 2 10 1.5 3 10 1 0.5 (solid weight 

ratio) 

[0043] 

table 5 Solvent resistance (remaining rate of membrane) Deck watertight luminairo Heatproof 
****** Example IP A NMP GBL PCT OeHa*ab deluE*ab Residue 1 100% 100% 100% What 0.1 
0.1 Nothing 2 100% 100% 100% ** 0.2 0.1 Nothing 3 100% 100% 100% 0.3 0.1 Nothing 4 100% 
100% 100% Strange 0.4 0.1 Nothing 6 100% 100% 100% -izing 0.1 0.1 Nothing 7 100% 100% 100% 
Nothing 0.2 0.1 Nothing 8 100% 100% 100% It carries out 0.2 0.1 Nothing The example of a 
comparison I 82% 85%80% Milkiness 0.83.5 **** 2 88% 80% 85% milkiness 0.7 Those with 5.7 3 
77% 70% 72% Milkiness 2.0 6.8 **** [0044] Tho rosin constituent for transparence thin films of 
the oxarmJe 1 1 above was applied so that it might become the 0.3 micromotors of tho last 
thickness zn the silicon wafer with which the image sensor was arranged, and it was heated 
for 5 rrw.. Tes on the 200-degree C hot plate after predrying for 100 seconds on the hot plate 
with as!., tomperature of 100 degrees C, and the substrate flattening film was obtained. On 
this substrate flattening film, it is pigment-content powder color NEGARE J1SUTO 
KAYAMIRROR. DCF-G630 (green-pigments resist; the Nippon Kayaku make, trade name) was 
applied to thickness by about 1 micrometer, and tho ultraviolet rays of 150mJ(s) (365nm) 
were irradiated through the predetermined pattern photo mask after prebake for 1 00 seconds 
on the fO-dogree C hot plate. Then. KAYAMIRROR In DVL-T50D (organic alkali system 
devdup<_r; the Nippon Kayaku make, trade name), after development and rinsing desiccation, 
postbake was carried out for 5 minutes on the 200-degree C hot plate, and the green detailed 
pixel was formed. Subsequently, pigment-content powder color NEGARE JISUTO 
KAYAMIRROR DCF-R630 (red-pigments resist; the Nippon Kayaku make, trade name) was 
applied to thickness by about I micrometer, and the ultraviolet rays of 150mJ(s) (365nm) 
were irradiated through the predetermined pattern photo mask after prebake for 1 00 seconds 
on the 80-degroe C hot plate. Then. KAYAMIRROR In DVL-T50D (organic alkali system 
developer; the Nippon Kayaku make, trade name), after development and rinsing desiccation, 
postbake was carried out for 5 minutes on the 200-degree C hot plate, and the red detailed 
pixel was formed. Subsequently, pigment-content powder color NEGARE JISUTO 
KAYAMIRROR DCF-B630 (blue pigment resist the Nippon Kayaku make, trade name) was 
applied to thickness by about 1 micrometer, and the ultraviolet rays of I50mj(s) (365nm) 
were irradiated through the predetermined pattern photo mask after prebake for 100 seconds 
on the 80-degree C hot plate. Then. KAYAMIRROR Postbake was carried out for 5 minutes 
on tho 200-degree C hot plate after development and rinsing desiccation in 0VL-T50D 
(organic alkali system developer the Nippon Kayaku make, trade name), the red detailed pixel 
was formed, and tho solid state image sensor with which direct attachment of the color filter 
was carried out was obtained. When this was observed from right above under the 
microscope. ****** to a substrate flattening film top and residue contamination wero not 
accepted at all. 

[0045] On example 1 2 glass substrate, it is pigment-content powder color NEGARE JISUTO 
KAYAMIRROR. On the coloring resin film which carried out pattern formation of the pixel of 
red. green, and blue by the same approach as an example 1 1 using DCF-R830, DCF-G630. 
and DCF-8630 (red. green, a blue pigment resist the Nippon Kayaku make, trado name), with 
tho resin constituent for transparence thin films of examples 1-10. the transparence thin film 
was formod as a protective coat, and the color filter for LCD was created. When the cross- 
cut friction test estimated the adhesion of each protective coat ail checked firm adhesion by 
0/100 exfoliations. Moreover, as for tho wrinkle approach phenomenon, neither was seen, 
although it applied at 250 degrees C on these color filters for 30 minutes and vacuum 



tin film of the 
layer, it is 



evaporation© actuation of fTO was performed. 
[0048] 

(Effect of the Invention) By using the resin constituent for transparence thin films of this 
invention, the transparence thin film excellent in thermal resistance, chemical 
water resisting property, a dye affinity-proof, and adhesion can be manufactured 
Especially on the occasion of formation of the protective layer of the coloring ret 
color filter for LCO or tho flattening layer of CCD. an interiayer. and a protective 
useful. Moreover, since there are very little time of heat curing of tho resin 
concerned and process contamination at a back process, a reliable transparence thin film 
be obtained by low cost and the obtained color fitter and a solid state imago sensor can 
secure the outstanding display grace. Moreover, the color fitter which prepared this 
transparence thin film has the outstanding optical property and tho outstanding electrical 
property, and can offer a quality electrochromatic display and a quality solid state image 
sensor by using this color filter. 

[Translation done.] 
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